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Sir: 



I, James M. Wilson, residing at 1350 N- Avignon Drive, Gladwyne. 
Pennsylvania 19035, do declare and state that: 

1 I am a co-inveotor of the above-identified patent appUcation and I have 
.evie.edthecunentOfficeAcdon.thependingclaims,USPatentNo.5^^^^^^^ 
Pod3a.offetalCTodsa.ofr')andFisheretal.X. Virol., 79:520-532(1996)( F.her >. 

2 IhavealsoreviewedtheDeclarationofDr.GuaagpingGaoandam 
famiUar with the experiments performed under the direction ofDr.Gaomthe 

laboratories of The University of Pennsylvania. 

3 Podsakoff at column 18. lines 20-35. describes production of 

w ' t AAV (rAAV) virions in human 293 cells. 293 ceUs v^ere transfected by 
recombmant AAV (rAAV j vinon adenovirus 
standard calcium phosphate precipitation with rAAV, infected 
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immuaogsric, re8»dle» of h«at maonenc 

4 AS d^crtbed to a« spe«iftca«oc, i, u adva.«g««s to provide rAAV 
' ^ . • „i™«.lthheloer adenovinis and adenoviius proteins. Tbs 

tViat has reduced contatnmation Wim neipcr auou 

Leisareducti<.inhelperadenovirasanda<ie.ovixusproceinco— 

there IS area .,.1. .ubseauent round of cesium chloride gradient 

rAAV preparations achieved by each subsequent roun 

centrifugation. 

5 Reduction of contamination with helper adenovirus and adenovirus 
proteins n..y be acMevedby conventional n^eansV^ownby one of sl^iUinthe^t. 

rZofLabove-identifiedappUcationandincIude..s.,WonaUon.ea^^^ 
the tune of th ^ ^^^^ ^^^^^^ 

size exclusion columns, and oth contamination with 

ThesemethodsarecapableofprovidingarAAVatleastastreeo 

These metnoos f that orovided by the four rounds of 

helper adenovirus and adenovttus proteins as that provia y ^ ^^^ore 

c^uni chlorid. gradient centri^ga^onexempUfiedin the applica.on.Fur*^^^^^ 

TelT onieaslhelper adenovirus andadenovirusproteinco.^^^^ 
le^ownbyoneofskiUintheartatthetinaeoffilingoftheabove-idenufied 

:2";HcaLandinclude.e.g..Westernbl. 

e Asapersonsigningbelow.IherebydeclarethataUsutexnentsmade 
. ■ . V own Jowledge are true and that all sutements made on infonnation and 
heretu of my own Icnowledg ^.^ 

rrrr^^Mnr— r^e^sornadearep^^^^ 
:::^°:r«r..K,nnderSe.donXOOXo.™e.o.t.e«.tedSta.eaC„d.a.d 
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Sir: 

I, Guangping Gao, residing at 408 Yorkshire Road, Rosemont, Pennsylvania 
19010-1 1 19, do declare and state that: 



1 . I am currently Director of the Vector Program at the Department of 
Medicine, School of Medicine, University of Pennsylvania. I have been employed in 
the University of Pennsylvania and have been involved in the vector production for 
the gene therapy program since 1994. The details of my educational background, 
including my postgraduate training and fellowship appointments, my appointments, 
memberships in professional and scientific societies, and my publications are provided 
in the attached copy of my curriculum vitae. 
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2. I am familiar with the above-identified patent application and have 
reviev^ed the current Office Action and pending claims. 

3 . I have also reviewed US Patent No. 5,858,35 1 , Podsakoff et al 
CTodsakoff ') and Fisher et al, J, ViroL , 79:520-532 (1996). Podsakoff at column 18, 
lines 20-35, described production of recombinant AAV (rAAV) virions in human 293 
cells. 293 cells were transfected by standard calcium phosphate precipitation with 
rAAV, infected with human adenovirus serotype 2 (Ad2) and incubated as described. 
Cells were ultimately layered onto a cesium chloride gradient centrifugation, extracted 
from the gradient and heat inactivated. While heat treatment of the helper adenovirus 
can affect the infectivity of the adenovirus, heat treatment does not remove helper 
adenovirus or adenoviral protein contaminants. Helper adenovirus and adenoviral 
protein contaminants are immunogenic, regardless of heat treatment. 

4. The experiment described in this Declaration was performed, in part, 
by me personally, and, in part, under my direction, in the laboratories of The 
University of Permsylvania. 

5. The recombinant adeno-associated viruses were produced and purified 
as described in the specification. More particularly, a total of I x 10^ 293 cells were 
seeded in 150 mm plates. These 293 cells are a late passage cell seed with a passage 
number around 110 (about 75 from the original ATCC stock of 35 passages). These 
cells have been optimized for adenovirus production, as the cells used in the original 
experiments were not available. The next day, the cells were first infected with an El- 
deleted adenovirus helper, H5.010CBALP, at an MOI of 200 viral particles per cells 
in DMEM medium supplemented with 2% of FBS. At 2 hours post infection, the cells 
were co-transfected with a pAAV2rep/2cap trans-and a pAAV2CMVLacZ cis- 
plasmid exactly as described in Fisher e/ al, J Virol, 70:520-532 (1996) ("Fisher 
article"), which is cited and incorporated by reference in the specification on page 15, 
lines 1 1-13, and also cited on page 34, lines 6-7 of the specification. Sixteen hours 
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later, the infection/transfection medium was replaced with fresh DMEM containing 
2% FBS. The cells were harvested at 40 hours post infection. For the studies 
described in Paragraphs 7, 8, 9, and 10 crude lysate was subjected to the purification 
process as described in the specification and the Fisher article. After each of 4 cesium 
chloride gradient centrifiigations, % AAV containing fraction (equivalent to AAV 
produced from approximately 2.5-5 x 10^ cells) was desalted and the remaining AAV- 
containing fraction was put onto the next run of CsCl gradient centrifugation. At the 
end, a total of 4 desalted AAV containing fractions were collected. 

6. Level of total adenoviral capsid proteins in a crude rAAV lysate 
prior to a first round of cesium chloride gradient centrifugation and without 
heat inactivation. 

Two independent transfections were performed as described in 
Paragraph 5. Crude lysate from these two transfections was used in this study. 

A. SDS-PAGE, blotting and protein detection: 
18.78, 7.5, 3.75 and 1.5 of crude lysate from two 

independent transfections were diluted in NuPAGE LDS reducing buffer (4X) 
(Invitrogen) and heated at 70° for 10 minutes. 6.5x10^ pts of CsCl purified 
H5.010CBALP was loaded onto the gel as a reference control. Electrophoresis was 
carried out in a NuPAGE 4-12% Bis-Tris Gel (Invitrogen) at 200V and 70 mA for 1 
hour. See Blue Plus2 Pre-Stained Molecular weight Markers (Invitrogen) were used as 
standards. After electrophoresis the gels were blotted onto Immun-Blot PVDF 
membranes in a Mini Trans-blot Transfer cell (Bio-Rad) at 30 V for 12 hours at 4° C. 
After transfer, the Immun-Blot PVDF membranes were stained with Ponceau Red 
(Sigma). 

B. Western Blot: 

The western blot was performed using Western Breeze kit from 
Invitrogen. PVDF membranes were blocked with Blocking solution for 1 hour on a 
rotary shaker set at 1 rev/sec. The membranes were washed once with washing buffer 
5 minutes and incubated for 1 hour at room temperature with 1 : 1,000 dilution of 
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primary antibody diluted in Primary antibody solution. The membranes were washed 5 
times for 25 minutes. (5 minute incubations) and incubated for 30 minutes with goat 
anti rabbit IgG HRP 1 : 1 000 dilution in TBS (PBSh-0.05% Tween 20). PVDF 
membranes were washed 5 times for 25 minutes and immunoreactive bands were 
revealed with ECL Western Blot kit (Amershan Bioscience). See Fig. 1. 
C. Result analysis: 

1 . Both samples showed adenovirus bands with the 
same intensity, indicating that adenovirus contaminations in two independent 
transfection/infection experiments were at the same level. 

2. The adenovirus band intensity in 1.5 |.il lysate 
loading lanes was 2-3 time stronger than the reference control. Therefore adenovirus 
protein contamination in a 25 plate lysate can be estimated as the following: 6.5 xlO 
X 3 X 1000/1 .5 X 25 = 3.25 xlO'^ virus particle equivalent. 

7. Alkaline phosphatase transduction assay 

This assay is performed to detect the amount of infectious adenoviral 
particles, as determined by the expression of reporter gene. 

(a) For the assay validation, CsCl gradient purified El -deleted 
adenovirus expressing human placenta alkaline phosphatase (H5.010CBALP, 4 x 10*^ 
pts/ml) was used. A vial of the virus (400 ^1) was thawed on ice and 100 |il was taken 
out. Then the samples were serially diluted from 10'* to 10"^ and used to infect A549 
cells that were seeded in 24 well plates at a density of 5 x 10^ cells per well one day 
prior to the infection. Twenty-four hours after infection, cells were fixed in 0.5% 
glutaraldehyde/PBS, washed with PBS and incubated at 65 °C for 30 minutes to 
inactivate the endogenous alkaline phosphatase activity. Under this condition, human 
placenta alkaline phosphatase expressed from the adenovirus vector remains active 
because of its heat resistant nature. Cells were then stained with NBT/BCIP at room 
temperature for 1 hour and purple cells were counted under a light microscope. 
Average number of purple cells counted in 3 non-infected control wells was taken as 
the background staining and subtracted from the counts in sample wells. 
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(b) To detect infectious H5.010CBALP in different AAV fractions 
from the V\ 2"**, 3'"^ and 4**" centrifugations, 10 \il samples underwent 10-fold series of 
dilution and were used to infect 24-well plates of A549 cells for 24 hours. Alkaline . 
phosphatase staining and counting of the infected cells were carried out. 

(c) The results of Ihe experiments described herein demonstrate that 
there is a reduction in infectious adenovirus particles in rAAV preparations achieved 
with each subsequent round of CsCl gradient centrifugation. 

8. Four-step CsCl gradient centrifugation efficiently removes 
contaminating helper adenovirus from the AAV preparation 

(a) The data in this Paragraph shows the percent reduction in infectious 
adenoviral particles following each spin, without heat inactivation of the preparation. 
This was performed to illustrate the total number of contaminating infectious 
adenoviral particles. 

Table 1 

Effectiveness of CsCl gradient centrifugation steps to remove infectious helper 
adenovirus without heat inactivation 

Remaining 

Transduction De-contamination 

Samples Titer (TU/ml) activitv Efficiency 

l^'spin 6.8x10^ 100% 0% 

2"^ spin 3.12x10^ 45.88% 54.12% 

3rd spin 1.87 x 10^ 2.75% 97.25% 

4'*^ spin 4.29x10' 0.63% 99.37% 

(b) When AAV fractions from each of 4 centrifugations were assayed 
for ALP transduction, the data clearly demonstrated that the second centrifiigation 
only removed an additional 50% of helper virus remaining from the first 
centrifugation, whereas the 3'^* and 4**" centrifugations further reduced adenovirus 
contamination to 3% and less than 1% levels, respectively (Table 1). The data 
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obtained from the first centriftigation was set as the start point to calculate relative 
decontamination efficiency in further centriftigation steps. 

(c) This ALP transduction data indicates efficient removal of 
contaminating infectious helper adenovirus from the AAV fractions using the 
techniques described in the specificatibA, 

9. Heat Inactivation Does Not Alter Total Adenovirus Contaminants 

(a) In the present study, the effect of heat inactivation on rAAV 
prepared as described at various time points is provided. 

(b) The data obtained from the first centrifugation was set as the start 
point to calculate relative decontamination efficiency in further centriftigation steps. 

Table 2 

Effectiveness of CsCl gradient centrifugation steps to remove infectious helper 
adenovirus 

Remaining 

Transduction De-contamination 
Sample Titer fTU/mO activity Efficiency 

0% 
100% 
100% 
100% 

(c) This transduction data indicates efficient removal of contaminating 
infectious helper adenovirus from the AAV fractions following three and four spins. 
This data is not relevant to the contamination, because this effectively illustrates only 
that infectious adenoviral particles are destroyed following 60 minutes of heat 
inactivation. This assay does not measure total adenoviral contaminants present. 



Heated for 60 min 

l^^spin 1.20x10^ 100% 

2"Spin 1.20x10^ 0% 

3rd spin 1.1x10^ 0% 

4^^spin 1.00x10^ 0% 
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10. Multiple runs of CsCl gradient centrifugation remove 
contaminating adenovirus proteins from AAV fractions efficiently. 

(a) Equal amounts of AAV fractions from each centrifugation (20 \iL) 
were subjected to a Western blot assay using rabbit polyclonal antibody to either 
adenovirus (genome copies, GC) or purified adenoviral hexon protein to detect 
adenovirus protein remaining in the AAV fractions, in order to determine the 
efficiency of each centrifugation step in purifying AAV vector from contaminating 
adenovirus proteins. 

(b) The Western blot was performed using Western Breeze™ kit 
from Invitrogen. PVDF membranes were blocked with blocking solution for 1 hour 
on a rotary shaker set at 1 rev/sec. The membranes were washed once with washing 
buffer for 5 minutes and incubated for 1 hour at room temperature with 1 : 1,000 
dilution of primary antibody diluted in primary antibody solution. The blots were 
then washed 5 times for 5 minutes each and then incubated for 30 minutes with 
1:1000 dilution of goat anti rabbit IgG HRP in TBS (PBS+0.05% Tween 20). PVDF 
membranes were washed 5 times for a total of 25 minutes and immunoreactive bands 
were revealed with ECL Western Blot kit (Amersham Bioscience). For the positive 
control, 6.5x 10^ particles of CsCl gradient centrifugation purified adenovirus vector 
were used in the analysis. 

(c) Fig.2A shows the results of Ponceau Red staining for total 
protein contents; Fig. 2B shows the results of Western blot using rabbit polyclonal 
antibody against adenovirus, and Fig. 2C shows the results of Western blot using 
rabbit polyclonal antibody against adenovirus hexon protein, as compared to 1 or 2 
spins. The estimated number of total adenoviral particles (both infectious and non- 
infectious) following each round of centrifugation is provided in the following table. 
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Table 3 

Effectiveness of CsCl gradient centrifugation steps to remove total contaminating 
adenovirus proteins (adenoviral (Ad) particle equivalents) 

Samples Contaminating Ad Proteins (Ad Particle Equivalents) 

l^*spin ^ 3:^x10*' 

2"^ spin 2.55 x 10^^ 

3^^ spin 1.7x10*^ 

4^' spin 8.5 x 10" 

These values are estimated based on the Western Blot of Fig. 2B, showing total hexon, capsid and fiber proteins, 
which are the major proteins of the adenoviral capsid. 

(d) These results demonstrate that at least four rounds of cesium chloride 
gradient centrifugation provide a much greater reduction in adenovirus protein 
contaminants than one or two spins. 

1 1 . The data presented herein establish that the prior art does not provide 
rAAV with the great reduction in helper adenovirus and adenovirus protein 
contamination taught by the present invention. These data further establish that 
adenovims contamination in rAAV preparations is at the same level in independent 
rAAV productions. 

12. It is well established in the art that heat treatment of adenovirus 
preparations can affect the infectivity of adenovirus. This is further supported by the 
data presented in Table 2. Heat treatment does not remove helper adenovirus or 
adenoviral protein contaminants, as is illustrated in Table 3 (showing the reduction of 
total adenoviral contaminants according to the present invention). Helper adenovirus 
and adenoviral protein contaminants are immunogenic, regardless of whether the 
preparation has been heat treated or not heat treated. 
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13. As a pel son signing below, I hereby declare that all statements made 
herein of my own knowledge arc true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Scctiori'lOOl of Title 18 of the United States Code, and 
that such willftil false statements may jeopardize the validity of tlie application or any 
patent issues thereon. 
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